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(54) MAGNETIC RECORDING MEDIUM. ITS MANUFACTURING METHOD AND DEVICE, AND 
MAGNETIC RECORDING/REPRODUCING DEVICE 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic 
recording medium having a good magnetic characteristic, 
and which is easily manufactured. 
SOLUTION; A basic constitution includes a nonmetal 
substrate 1, a nonmagnetic substrate film 3 formed 
thereon, a magnetic film 4 and a protective film 5. The 
magnetic film 4 has a hep structure, is preferentially 
oriented to 110, the nonmagnetic substrate film 3 has a 
bcc structure and, between the nonmetal substrate 1 
and the nonmagnetic substrate film 3, an orientation 
adjusting film 2 is formed for preferentially orienting the 
nonmagnetic substrate film 3 to 200. This orientation 
adjusting film 2 has a crystal structure in which 
columnar fine crystal particles 2a are radially inclined, 
and a ratio Hcc/Hcr between a circumferential coercive 
force Hoc and a radial coercive force Her is set larger 
than 1. 
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9 'J y^^rJ' -y y h 2 2 ^ . CI <OX>'n° y 'J >':J''^'— 
•y h 2 2*>(i,ift{±!$fLyt:^JKSft-f-cD*r*l$-^y>'l.:fr[«iIift 
^*STJ> Sjt^® 2 3 i: 2r ^-r 2 8 rttCiiSi.T 
«F-^2 gJix^-N'-y 9iS:m^^^Vf^7. ^n^zm-x 

[0 0 26] XVN'«y^«J>':/:J'-y y h2 2*4, 
fSlllSSIK 2 W^fi£«i|st*>^>^l. t cO-C'^> 0 . ¥\WM},zJ& 
^^ix.X\^h. aiie«[2 3{±. xyt.y^^»jy^^^'->' y 
h2 2A»^>^!ctfl$^^?^v:l^SJ^^^co^^>. swfc-r^:^[Si 

\v,-s.^^\iz. vm(r>mm.Tm&u 2 4 tm^'^ttx 

ji^«2 3{4, y h 2 21:: 

WUiiir^fftc, X-'N--y ^ U >';J';S'-^'>y h 2 2tc*t L 

xn&<m^^ii\>'X^^ixx\^h. mm.'2.3\i. 

-e<7)W^2 3 a^J^ys'-y 9 U yV9~'tf-/ Y 2 2C0(ft|g 
2 2at;i^Ua{a'— ^ic•r•5J:^t^^S$i^T^^•l., ^/c 

3^nrtl=5rl?g'5?I<m-r.ScO*>'»iH-^. 0iJi.{f. i'K 
@2. 5'f:x^(6 3. 5mm) cOg^^JRS^l^fflV^ 
Si^tCfi. 56185^2 3 iOJPSIil. 5~5mm 
L<<42~4mm) fc-f LVi. jI^et2 3{C 

[00271 jftl^^iiigp 2 4 ffjffqmi. ikta^tu--: 

mib iznmi-^m<7>m^kT<^4^^xm i ^^^^-rl. 

AStftiga*«l 0~7 5* i:^:^>J:-3fclS^§ixTV^ 
-S. ^cOAW^^atJJ. ##JK««ltcMLaiS^«[ 
1 clCSrr.&^-K5:^^a, ^m^jSD2 4iOI*If§ 

LVk. fi^i-Jf. ^^1^2. 5'f>^(63. 5mm) <59^^ 
^m^^Kl S:fflV^^^-&t:{4, ^m^i!ao2 4i0l*l 
©42 0mmJilT (»*L<{41 5mmJJiT> 
*L<«7mmJUT) t-^^(Oi)<1iftL\>\ 



[00 28] ClcOX/\'/^'gffl2 1 €rfflV>TElfi]iraSM 

(om. ^^-^mmi. i ax^-^ y s u 1-22. 

A^!i& 2 9 5:3 L T f-r N' 2 8 rttc^ A-r S fc 1 1 
X.'N-v^' y V^^^'-^r-./ h 2 2tc*&mU. ^KiS-? 

^^stjtiesF/f 2 5 , 2 5*»A,jfcbtisii^cfigpKi^^<od 

3giE«2 34'i*igI5lCt4iI*»-5/ct<0»±. ^m«Sn2 
4S:iliaL,. -eiiUll?hOtc^{±jE^<S2 3lCjg^>fx*. 

[00 30] a2fcj:uii3tc^-rj:9t3. fiSimTa 
i^n2A^m^i,fzmm.=^t,i. ^—!f vh22<r>^^ 

^^2 34'^c7)3i)Sa2 4Srii3at/ii><7)r$>S m 
«iSl a'VC7)Sl^igl2 7«i-, ^^#S»lgl<0@*l6ltj& 

^i<^mk<^m^\^mm^^m h<,znm-t^, 

dOASt^JSafi, 15-7 5° (»^L<{i2 0~7 
5' . $^>tC»iL<{i:2 5'-5 5° ) i:-r«.0*«$^> 
fcifjSr&S. c:coAatASa*«±ffiSBH5fciWrfcS« 

fzWmn^ait. 10' 3 0' *}^l^:^^^fflt-r 
€.C:i:*^■C§«., t.fze3' ^mx.. 7 5* liirt^^ 

[0031] XMn^a ^ j-isiKHi3^^^s .r t^ct 
oT, ai (b) fc^^idtc, m^mm^2\i. 
mm^m. 2 a *>\ 1 icait=5:ia 2 b icm t x 

[0032] ffifSifgfiM2{c(i, mimmt.fz\±mim 

X>'N'>y:5'^S2 lS-fflt'>-CE|nlPS]K2Sr}g^ 

^tcS^U. ^AS^2 9i&3aL-C^^':^^N'2 8tc^A^ 

><nm.^fj:K ^ ^ c: t s . :^ny9^:K^cr> 
B?«i/i«M3gtf5#qr^4, l~5 0vo 1 

[0033] ^^2|5|&BJT-J4 , El*ai^M2 ^jgJiit L/c 
mz. ^(rmm^'^%^ii:^t.tz\±m.%is-^fi:^^z^ 
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[0034] m^^mmm2mm^:mm^^^'xtrz^m 
m'^^:^'xizmm^-t^iTm<^s.i^mt txa. ±m<^ 

Xoiz. xyN--y^'^a2 li*Hct>v^TS«l±t:iSl&llS 
m^2^m0.Lt:nt. C:<0X/'?/:?i|g2 1<0-?^^WN' 

2 srtic. m?jm2 9imLxm^^^^'xtfzits. 

^^X^x ^SA-rS :ftr^feS:^(fS C i: tf^X'^ S . IS* 

ti, 1~1 00 vo 1 %fc-f--g>«7)AWi;L».\ 
;5'x*/c{4S^-^*;&'X£?^fi|fflliJ;o-C, K-fkisaSt^ 
{4S«MS Sr^=3rSf^-ClT 3 vl t A^T § J: 3 fc^ 

[0035] z<7)mit^ttzi±mit^i>zi -ox.m 
mmm^2iiii'-^< t trnmimtm^ttrzumit^it 
s. ^iimimmii::iim:smi:noizii. x/-?/^ 

mm2im&Lfzmz^ ^co^®$:^^-&*x?'x4y::(4 

^9g-^***xtcfifli!6§ CI k t "C^ 4 . 

[0036] ^m^r^3 , mttM4£OJ^jS{4. xvs- 
•y ^J' J; 0 p ^ k . ^^UttTlfilK 3 

-r?.!^, iai*]PSIl2co^T-C«-rs^^J114T«Dg 

a!lM3(5, bccffiJt^Wt. »*L<(iiai6l® (^NK 
ttTifflK3oaffilcfctt6SieW=5:$S^®) *M 2 0 
0) k^ri.. ^HattT«!5JS3**ffiixfcte^i;i6ltt^#r 

-s-ttfok^sis*. ^co±izm^^ix^m'[tm4ff)m& 
':>mi^m¥ (110) k^^, 

[0037] 4^>:«gM5{±, r^XVCVDS, X^n* 
■y^'S^rk'fciOJg^-n.^k^-'-C^-l.o jP3jtl^6cO?g 
figtcii, vN°-7;i^^o;Kyx— r-/i^(7)7-y*^KiK*«l 
ltlPJ=5rk'c03S}t»I^«SIR5Ji{C7^^ y t^^^^^tc J: 0 

[0038] 2(s:|llM0^««OBaMIB^ISEfi|s(4. n^Umi 

1 timtnmsbtomiz^ b c cmm<r>imitTm 

K3^ (200) l3ie[fti$-li:^12i*]PS^2*<jefi£§ 

ix, ^c7)iii6jiasiK2*^ mm^^Bm a.i)i^ij(i\ 

[0039] -iKC. llftiS'c.rWttii, «£^JK^:^tt 

^ (Ku ) ti±^\>^mmzi5\,'ix^»t^i>. *iitfe 

c: k ic J; OiiSB^HJS^:^-^^ ( k u ) *<|ij±t- 
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5:i6i±$-ii:. H^tti:'! (S) ii^^^'^tZbi^X't 

<^^#T-Cfi)t«-r.?.ieSiiM4i*ii^ll1±iK[i&tSiffl'(t, 
it-th Z t *»'TS ^fcib. y >f X ( N ) «0<KM2:iaS ^ 

[0040] ti::±Mm&<r)msi!Sinmmi. mmizm 

[0041] WmmSkT.^. b c c<8Jt<0^NKttT«! 

MS 5: (20 0) \.zWM^^^ZtifiX%hm^X'h 

fN8ttT*filS3, sattlS4lc*}(tS«SftiI 
[0042] *fc±iei®S}^®«oist:s-a«i. xyN-./ 

l» V^^-y y h 2 2*-A>)xgJl©^^^Staj$-tir, ^t^JS 
1 co^® 1 a {cf«3-y:S i i: J: 0ie[6l^^)K2 
^l&m.-thi.zhtz 0 . figm^<o«i)i2 6<o^^^JB»K 
1 ^(Tiiim^ 2 7 *^#^JS»^ 1 co@:firinitcfcH *»o 

1 tcS^ff AMA^a*-' 10-75' i: 
ct o i,zm^'^<n>-1i^i:WL'^-th<r>X'. h c P«jt^qfr 
(110) lC<g5feieinlL.3tlK1±Bg4tcj3«tf.fi5SH^ 

Sv#14 (SfeiSi^rWtt, x^-l^-h, S/N^i: ) Sr 
[0043] t.tz. ^tc^ L7':?'Xf-rlOX*^:^gfc 

s. 4;tT-^'xf'A'Sio:{cjeHLTiei6iiasi^2<7)*ffi 



[0044] 4/ci2[fiIi)lSM2c0^iS^ig-ft5!iaifc(4 
a^MS^ S ^ t i -5 T , ^^iStttTiii!!^ 3 <7)*Sh^h5- , 

i oiEsitc (200) tciii6]$-i#-. mmsiA<r>msiM-n 

[0045] t-fzlMm^fmcQM. iei«i]Pfill2 i^J^ 

m-h^htz-^x, ^w^^(nmm.b\^x7.nv^') 

miimmm2immzm&'ti>zttfix'^h. 
[0046] ^f^m^tumttzimitmm^. m^ttz 
^imm^:^tsxJ■<-/1$^;ifx^m\''>xm^^m&m 2 ^mm 
-§-i>:ffmizx*)noc:bizxr>x. wi[^9mm2<7)m!S. 

$>,i>z-r^bb hizm^fS)m<r)\^±.^m^zbti^x'^^. 
[0047] ^rzmit9mitciim.i[:jmi: . uianffls 

T^f^JBa« 1 ±tci;i*ri^SEiig2 ^m^vtzm, nii>tL 

[0 0 481 4/i±iB>^^N*y^^«2 114, 

it;^c«IK«![^(7):5Tai^^i^)SjIiS«2 3 Srfii;iT(.^S«0 
^^^M»^ltC*f-rSjSI^^£0A*f:^l«l2r. JEM 

yTaffiM4o*s^Bser6H4^i6i±$-ti-. aittiS4tct}fti. 

[ 0 0 4 9 ] S4{i. ±ffi{KStiB«fiE«s^fflv^^iasiiE 

M^mmii . m i iz^^-fm^<r>m»Bimnpii 7b^m^ 
mwvizwm^smw^-t^m^^'y k9 t . '^•y 

ifig? 1 0 1 , IBIIiH^fS-§-X5S^ llfc^fiti-T^/^S. 
iBiaS*fi#i!JM^ 1 1 (4. A:^ $ ix^y"- ^ iims. L 
TE«fi-^ SrJS^'^ -y H 9 tCj^l-p it 0 . ffltSi'^ •/ H 9 
LT-r-^' S: aJi^J-T 5 b 1f^X% h 

[0050] z<ms^wm^w.zi)'>x\t. la^ta 

^ i: ifx% ^tmfy, s/ 

m^itij^mb^io tfz^t^¥Mmizmm-r^^- 

^m^^b<r)hyyjl'tr^izm<Zbi!^T^^, 

[005 1 ] tfc^^mx'ti. mi^vmm^. r^tvy 

rXifgitJrWrSN i P-^^ (iilT, r=^)Vyr:xH i 
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cnt^tl^ -ecON i-^^^li. 5 0~9 0at%i:f& 

^ 2 ±i^jt:^t mm^z UT^^-ri. ^ t 

-r^^?*.. T=£/1^7tXN i P^^*>4>^r5X.'N' 
«y rJ' 'J h 2 2 i£it« 2 3 i^-^^^yi.^^ y 

«o«iKfe^sr> Aitftje«*n 0-75- t^r&iatc 

2icSf'fi:itaat^{±g^L}8ia^itf-, ^ixtcior, e 
^<r>^msimmt. jg*-i*i<o«m:^)Hcct@:Sr 

(SJc^ffi^^jHc r hcOJtHc c/Hc r*i. 

<ts:h (5f^L<{il. $ii.tC»^ L<til. 

[00531 C:<OiaS\^«E*J±. lB|niffllSIS2AS7't 

:>JH c c t@:6r|6jc7)»®yjH c r i:cr)J:tH c c/H c r 

coismie««£«s tmmiz. im^nm 3 ax tf^m^ 

[ 0 0 5 4 3 * }t . I25 {c^f J: 3 {C, ^^HflcOSS^fi 

^iSEftcT-Ji. ^^ss«tifci;rs]raR2i:«7)fgfc:. x 

>"«.y rJ'S^t'tc J: -,riB|6l14|Sl±M 1 2 digits i t i, 
ffi|6l14;6]±Mi2(±. Baioli^ll2c7)iE(olttSr 
PlP^-Sfcttfc. iE[*n^K2cO«)|Rfi!l*»'c.eo|iJ8f* 

Nb, V. Re. Zr, W, T i <0d ^ 1 atLh^±^ 

^b-th^^^m.m-rh:itifix% . 'in-X'trnz^ c 

rMo^. CrTi^, C r V^. CrW^^:f(^^ 

c r(?)<£fflA<if®-r'S,.&. i3tB2iijt^!^^{±r^: 

fllJt?:^rt-S«^5ft LT«±, NiSOAl (Ni-50 

at%A 1 ) , Co 50A 1 (Co-50at%A 
1), Fe50Al (Fe-5 0at%A 1 ) ^$-^(f 



CuZr^. TiCu^. NbNiJ^. N i Pi^Or 
iLCO-^^i:m^^hZti}<X'^^, 
[00551 EfftlttltilUSl 2«tm60*f^ LV^m«s«« 

tLXii. NiAK FeAl, CoAl. CoZr, 
CoCrZr. ±5 iT/C oC r Ctf0 3*>V%-r*tA^5:±Bg 

i^tTi>i><^^mifi>zbij<T^i,, ier6]ttiiaJiM 1 2 

<?3)Ky?(i. 200nmJJlT. fla|;i{i'5--2 0 0 nmt-T 
l.co*<if^Lv^, 2 00nm$:i8i^tfi8ittmcOlKSl 

[0056] z;ltz7jii■m<r^ms^mmitmx'^±. EitfUt 

eJS4cD^B%lil6]tt5r[6l±S-«i:, ll'fflK40KmS^rtt 

[00571 ^fz^^^mvti. meiz^-rx a tc. lEiai 
ixi^<7)m^ti. mnzytirtmmms:i*^mim^2 

[00581 ^tz. *^B8T'{i, 07lcS^-r J; d tc. 
BatttT«!a83i:affiK4i:«Oiat:. CoCr^:i:**>4>^ 
-I.^^J11t4'SlK 1 3 ^ig{t^ i J: ^ . 
HI 3^ig(tS^tt^J:or, JatttM4co*J»BB£ftiOSL 
itS-fflML. 8l141S40ffi|6FffiSrl<iI±3-li-. mitll^v 

[00591 ElSJi. *l6BBc^5aE^eiiji!gf<siOS?itl!ia 
<!0fl6oSQftJgS?:*^*><0'C. ZZt,Z7rrtX^^'y:}rimi 

3 1 {i, coftaii^Tj) 6 x^-N'-y ^ y 

•y h 3 2*^^ttfc^Ji)c$ix. jtigc«3 3*«. li^^cOi'Hl 

msms 3 a t^miiffit«3 3 a<7)ma^f^izs!m$ti 
itpim.^(7)fmssms3 hti)*km^^tix\y&j^x' 

m2i,z7F:-tx/^'y^mm2 1 tm^^. 

[00601 mm.3 3«. I^ll!l3git«3 3 bcOir^g*i 
J'HBIjgiKIR 3 3 a<7)t*l@J: 0 < J: 3 
iX. ?f-ffll3gm3 3 a<7)F«>imi: F*lffilJjE^«3 3 bOi'h 

±3Aifim^^iXX\'^^, 9[-m mm3 3 aco^^ltl^ 

'mmm3 3 bco^fsti. 2stij§ii/>i^fii^*^. 

^AM^JK«' *il0~7 5'" i:^^ j:-3tcigS§ix-C 

[006 1 1 z<DXf^-y9mm.3 \^m\^xmmwm^ 
2 ^m-r i-i^tcfi. x>'N-<y ^ V yyi^-y y h 3 2 *» 
*>scai$ti-cjigi^^iiiisxu .y h 3 4 ^mmLti^ 
i^^mmL 1 izm-^xmA!^a • 1 0-7 

5' t =5:^ i d tc^^^JSaiR 1 co^ffi 1 a . 

[0062] tfz^^mxii. imitTim 3 , lattjs 
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10-7 5- t^j:i>ioizm.mL^<7)ij\ii^Wi^-t^^ 
[00631 4y;:*i%iH-c«. ffiisiSiSllSr}Sifi-rs:fr 

[00 64] 

[^tififni ar. mt^mi:mifx:^^B^^mnzmm-r 

(Mmmi ) iei6lMR2Srfiii.TV'>^:V^C:fcm{±ia 
1(a) iZ7jki-i:>cotmmcr>m^tmm*:i:&T<r>i:d 

IZLXimLfc, DCV:/:f ho^^X^N-v^'^B <T^^ 
;l^/N'*tS3 0 10) S:fflv^7t;^>'N'«y^'ffit=J:-pf . 
JR*K1 (T^JVyr:^:^^:^, lt@6 5mm, IIS 
0. 6 3 5mm) CrMo-&^*>^^:l,^Hl'l4T 
flfiSi3 (Jl$3 0nm) . C o C r P t Ta-^*»^^ 
tm^mA (/??2 5nm) , *-.-K^*>^>^i.»^ 
5 (ffS 1 0 nm) ?rJ^«L?t, ycV^T, 7-'-f yfVi/ 

«^1 {i2 0 OrtcJSIfeLJt. X/N-.yrJ'^yxi: LT<±T 

[0065] # A,*rfcm^is#*iKf*c7)fijaEm#i4^ . m 
m^mm^m&^m (vsm) ^rfflv^rsy^L^^. ± 

fcJ^*l«OW«Sfcf] H c c t i{iS*-|pI<0«ia:J3 H c r <^Jt 

(He c/Hc r ) *M^LE^M*-140*^©fcL. « 

GUZ I KtlM'J — H^-Y hT:>-7-<i^'R.WAl 6 3 
2. tJj:t/>tt^>';^:^'>'KS170 1MP*fflV»TjB^ 

( GMR ) ^-^$:*-r&«-^SjSMiS^te^ y F Srffl 
V^. ie#i^fl=5ri»iefii5eJS3 5 0 k FC I fc LXm^i: 

:7VFS170 1MP5-fflVK 7 0"Ct::t3«-^TfBliSgS 

4 0kFC IT«OtiJ:^3«i!^?:5B!l^L!t, PW 

5 0 fc {il±i:^3 h - ^' iO^fHSSr* L , S /N tilEflill^ 

[00 66] (s(:sifiai2-i 7) iait?F-riamEiiii 
v^T, immmmi ±izm\^mmm2^m&L. zcr> 
im±m^^\<r>mi^i,zTi^\.^. *>o^t^jg^itc*f 

-thK^mm^ 10-75° t^^ctd fc^M-ia-?co;^ 
l6)&^^L;t, iEi*]i«SM2^J^^-rsi^tc{i, MJgfc 
r}\'-d[V<r)m.-^ij7. (MS#**2 0 V o I %) ^-J^^yf 



>t:i|sS^. lB|6]»!g2*^ tt«8SifeS«42a*ti|i@:Sri«I 
tci 0-7 5- «t^>t:^^B1f^tSr^■rl.tc7)t:^i^^;tc: 

[00671 (|fi®Seajl8-19) i;|6)llSJ^2$r)gjS 
-rSlgltc. iglSeK2 3$-fflt^-f. ^m-?<0A9«%K?: 
PS^t^:!-^; fcJ-:l5'MilSK0iJ2- 1 7tcJStTJaS5ieil 

[0 0 681 (M»0!I2O~3O) iBl*lf®IS25rJgjS 

•rSIStc. XVN"-y^*'XfcLT, ^$:«3tcs-r-i-*- 
^ t ^-l. J: d \.zT)V:i^y\,zmm^fzU-^^x Srfflv ^ 

tjjiwiis:i!0"j2-i ii,z^\:.xTmximm^^^\^ 
ft. iii*ipsflji2{±, tt«»asa«t2aj&«if^@^iiatci 

0-75* m^fz^^mm:^-^h%,(r>):.ts:'>ti. ^ 
m2 6lcj3tt-51If«JWSIl2<0M*^**S:^-i^'x« 
^'^a-cai^LJtfcC:-?). 10at%T*o^. ISiJ 
J*«^*3tc^tt-, 

[0069 1 (ijfii^fiaj3 1-3 9) iei«lllSffi2c^W« 
fc tT^4 tC5^feOi&fflV>|, ^ fcJJ«1.«aitfif!I2~ 1 

i\,zw\:^xmmimk^^^m\^fz. w^m^m2\i. 

Wmmmt2 a*<^@:^i6it;i 0-7 5- <Sv^/v:^a 

[00701 (^flai4 0-48) ^wmm2 
■thmz^ xyN--y^;yxfc tT, i§«s-^5tc^-r#* 

^ht£hi.o\iZr>\^:JV\,zmVil.t;Lm.-ki}X^^\.^hZ 

fc 2-17 1 Tfiat^ieiiJi(*:S:#S8 L 

Jt. ffiiaiOT^2t±, a:|^!S^S«i2a*«¥f5:^i«atci 
0-7 5- fflV^^v:i!gfBli)t&W-ri.t,<^fc=5r-j7t. S£« 
M4 1 fc:*ift-SiBl6llSS)Bl2«SS3R-&*^*3l— i^'x^ 
^i)-3t&-ca!l^L/::tC-?.. 4at%T'*-5«:. StiilS 

[0071 ] (S£llfla|4 9 ) i&l6]PSK2 Srm-TSI^K 

tcfflv^sx/-? -y rj' jyx fc LTr;i-:f i'S-fflt^s fcmi'h 
{i6i:i^CT3 4(c2^tTiimiEfl^^*$rf^t;t. WP^ 

m^2\i. wm3^^Hm.2 a.t^^mi^\iz 10-75- 

[0072 1 <5C»0!l5O-6 9) ie[6lllSIS2SrJgfi£ 

\.fztk. iEr6iWS2*«6fc^-tiss;<rxtciSfc:fc 
W^MiS^M4 9fc2iitTJSmie«««s&f^gU;t (M 
®I0|J5 2, 55, 57, 59, 62, 65, eStti^ 
n^'i'iio^j:t-'itz) . iei*]i)lS!S2{4, Wm^^^2 
a*«¥S*|6l(Cl 0-7 5- fSV^^cteSfilJii&^-rS t 

<7)fc^-D/i. iS^*^*6tc^-r. 
[0073] (SS®^^J7 0-9 0) i;itf|MSJS2$rm 

■rstc5fe;t'oT, #N^sa^ifcffii6iiasiS2fc<^^t= 

E[*]tt(fi]±Mi 2^mm-hzt^m\wm.m2--'\ i 
\.z^\.xmmimm^^\^tz, ^>^^W2\i. ft 

^W^^^^2 a*^^g:6-|tnfci 0-7 5- 
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[0074] mmm9i'^ii5)mmmmm2iix 

Lti, m^m9 4 . 97. 102. 108. 111. 1 

Tp-r-t^mt^h <* d izmmi:T}v::f>'(rzmiiLtim^ 

n-v^iixh\^XTiv^y^m\^tz. iBiniPISIS2{i. 

wm^w^2a.i3^^-nn\z 1 0-7 5 ♦ «v^fe*s^B 
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(atX) 


(nm) 


(Oe) 


(-) 


PI50 

(ns) 


S/N 
(dB) 


(%/d€ 
-cade) 












2213 


1.00 


16.93 


12.90 


0.86 


110 


101 




90CrlOB 


20 


3287 


1.21 


15.70 


17.38 


0.39 


200 


110 




9SCr6C 


20 


2944 


1,17 


16.07 


16.17 


0,43 


200 


110 




dOCrlON 


20 


2973 


1.15 


16.09 


16.11 


0.44 


200 


110 




95Cr50 


20 


3048 


1.16 


16.01 


16.37 


0.43 


200 


110 




aSCrlSAl 


20 


3253 


1.18 


16.79 


17.07 


0.40 


200 


110 




aSCrlSTi 


20 


3471 


1.23 


IS. 49 


18.05 


0.36 


200 


110 




70Cr30Ti 


20 


3319 


1.22 


15.65 


17.55 


0.38 


200 


110 




45Cr55Tl 


20 


2399 


0.97 


17.22 


11.40 


0.88 


110 


101 




85Crl5V 


20 


3622 


1.31 


15.16 


19.14 


0.32 


200 


110 




80Cr20Nb 


20 


3591 


1.29 


15.24 


18.88 


0.33 


200 


110 




70Cr30Nb 


20 


3631 


1.30 


15.18 


19.08 


0.32 


200 


110 




60Cr40Kb 


20 


3477 


1.25 


15.44 


18.23 


0.35 


200 


110 




80Cr20Mo 


20 


3603 


1.27 


15.28 


18.75 


0.33 


200 


110 




90Crl08u 


20 


3187 


1.23 


15.74 


17.25 


0.39 


200 


110 




90CrI0Ta 


20 


3455 


1.21 


15.56 


17.85 


0.37 


200 


110 




80Cr20W 


20 


3592 


1.26 


15.31 


18.64 


0.34 


200 


110 
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(atX) 


(na) 




(0«) 


(-) 


PffSO 
(as) 


S/N 
(dB) 


(X/de 
-cade) 








85Crl5Tl 


20 


m 


3471 


1.23 


15.49 


18.05 


0.36 


200 


110 


^0118 


85CrlSTi 


20 




2709 


1.00 


16.48 


16.58 


0.64 


110,200 


101,110 


S^S^io 


85CrL5V 


20 




3622 


1.31 


15.16 


19.14 


0.32 


200 


110 


S«Slf9i9 


85Crl5V 


20 




2433 


1.00 


15.85 


16.78 


0.58 


110.200 


1.01.110 
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[^31 



] 



[0079] 

























(at%) 


(na) 


(volX) 


(Oe) 


(-) 


^^20 


85Crl5TI 


20 


0 


3471 


1.23 


Mft^21 


85Crl5Ti 


20 


10 


3457 


1.24 


raMi922 


85Crl5Ti 


20 


20 


3494 


1.26 


raft^23 


85Crl5Tl 


20 


30 


3506 


1.25 




SBCrlSTI 


20 


fiO 


3483 


1.24 


^^25 


80Cr20Nb 


20 


0 


3591 


1.29 


Kift^26 


B0Cr2ONb 


20 


20 


3754 


1.33 


KIK^27 


90CrlOTa 


20 


0 


3455 


1.21 




90CrlOTa 


20 


20 


3659 


1.23 




80Cr20W 


20 


0 


3592 


1.28 




80CI20W 


20 


20 


3200 


1.29 
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(atx; 


(nil) 


(Oe) 


( — ) 


PffSO 


S/N 


(X/de 
— cafle^ 








2213 


1.00 




12 .90 


A Qtl 

U.oO 




V 


10 


3420 


1.16 


15 . 70 


17.36 


0.39 




V 


20 


3680 


1.17 


15.47 


18.14 


0.36 




V 


50 


3748 


1.23 


15.26 


18.83 


0.33 




Cr 


20 


3390 


1.19 


15,66 


X7.51 


0.38 




Cr 


80 


3392 


1.20 


15.68 


17.43 


0.38 






20 


2910 


1.23 


15.98 


16.47 


0.42 




Ho 


20 


3420 


1.13 


15.78 


17.13 


0.40 




Ta 


20 


3796 


1.30 


15.03 


19.57 


0.31 




W 


20 


3540 


1.16 


15.61 


17,68 


0,37 
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m5] 













mm. 














(nil) 


(vol%) 


(Oe) 


(-) 




Cr 


20 


0 


3390 


1.19 


I^eaj4i 


Cr 


20 


10 


3220 


1.21 


l^^42 


Cr 


20 


30 


2949 


1.25 


m9^43 


Nfa 


20 


0 


2910 


1.23 


^^44 


Nb 


20 


10 


2813 


1.25 


^3^45 


Ta 


20 


0 


3796 


1.30 


»e^46 


Ta 


20 


10 


3551 


1.31 




W 


20 


0 


3540 


1.16 




W 


20 


10 


3531 


1.17 
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<n«) 






<Oe) 


(-) 


^0U49 


Cr 


20 






3390 


1.19 


^^50 


Cr 


20 


lQvoJX02/Ar 


5 


3179 


1.22 




Cr 


20 


l0vo]2N2/Ar 


5 


3345 


1.24 




Nb 


20 






2910 


1.23 


^^i53 


Nb 


20 


lOvolXNs/Ar 


5 


2909 


1.28 


§^0tj54 


Kb 


20 


lOvolXNz/Ar 


10 


3011 


1.28 


ra$^9J55 


Ta 


20 






3796 


1.30 


^flaj56 


Ta 


20 


lOvolXNz/Ar 


5 


3654 


1.32 


^0)J57 


w 


20 






3540 


1,16 




w 


20 


lOvolXOVAr 


5 


3544 


1,19 




65Co35Ta 


20 






3399 


1.23 




65Co35Ta 


20 


10vol2O2/Ar 


5 


3457 


1.29 


^01J61 


65Co35Ta 


20 


10vol%N2/Ar 


5 


3511 


1.^ 


»£^^J62 


70Co30Nb 


20 






3264 


1.18 




70Co30Nb 


20 


10volX02/Ar 


5 


3376 


1.25 




70Co30Nb 


20 


10volJ|;N2/Ar 


5 


3349 


1.24 




SONlSONb 


20 






3479 


1.22 


»£^0)J66 


SONiSONb 


20 


10T0lXO2/Ar 


5 


3568 


1.31 




SONiSONb 


20 


10vol%N2/Ar 


5 


3491 


1.29 




50Ni50Ta 


20 






3260 


1.18 




50Ni50Ta 


20 


10volXN2/Ar 


5 


3363 


1.27 
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vat* J 










\ v/Q) 


( \ 










/ULrJUnD 




3631 


1 .30 




cr 


AZ 


5 


TOCrSOHD 


OA 

20 


3924 


1 .32 




r- 

ur 


AZ 


in 


■9A^»4AUIk 


20 


3547 


1.33 




or 


AO 


ou 


/OCraOHo 


20 


3449 


1.34 




Xo 


A2 




70Cr30Nb 


20 


3645 


1.31 




V 


A2 




70Cr30ND 


20 


3619 


1.33 




W 


A2 




70Cr30Nb 


20 


3692 


1.35 










85Crl5Ti 


20 


3471 


1.23 




Cf 


A2 


OA 


85Crl5Ti 


20 


3588 


1.24 




SOCrZQNb 


(A2) 


XO 


85Crl5Ti 


20 


3462 


1.25 




V 


A2 


10 


85Crl5T i 


20 


3732 


1.25 




SON i 50 A 1 


B2 


10 


85Crl5Ti 


20 


3555 


1.28 




SOCoSOAl 


B2 


15 


85Crl5Ti 


20 


3752 


1.27 




SOPeSOAl 


B2 


10 


aSCrlSTi 


20 


3585 


1.29 




57Cii43Zr 




20 


85Crl5TI 


20 


3665 


1.27 




SOTiSOCu 




OA 


SSCrl5Ti 


20 


3517 


1.28 




SOMbSONl 


IWlX 


15 


85CrlSTi 


20 


3672 


1.27 




d0?d203l 




20 


85Crl5Ti 


20 


3464 


1.27 




50Co30Cr20B 




25 


85Crl5Ti 


20 


3804 


1.30 




80Ca20Zr 


7WtX 


30 


85Crl5TJ 


20 


3632 


1.34 




67Co33Zr 




30 


85Crl5Ti 


20 


3632 


1.35 










70Cr30Nb 


20 


3631 


1.30 




60Ca30CrlOZr 




40 


?0Cr30Nl) 


20 


3616 


1.39 




56Co26CriaC 


m7rx 


25 


70Cr30Nb 


20 


3852 


1.37 
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mm 

(at» 


(u) 




(volX) 


<at» 


(na) 


<Oe) 


mm. 
(-) 












80Cr20V 


20 


1978 


1.00 


»lftm2 


80Crl5Nb 


20 


Inaii 




80Cr20V 


20 


3499 


1.25 


euft«U93 


TOCrSONb 


20 


Pd3ii 




80Cr20V 


20 


3521 


1.32 


«K«U94 


TDCrSOHb 


20 


PdSn 


20 


80Cr20V 


20 


3651 


1.36 




gOCrlOTft 


20 


IdSb 




80Cr20V 


20 


3345 


1.23 




65Cr35Ta 


20 


PdSa 




a0Cr20V 


20 


3566 


1.34 


Wkmr 


66Cr3STa 


20 


FdSfi 


10 


80Cr20V 


20 


3679 


1.42 




64Cr8GTi 


20 


Pd3l 




80Cr20V 


20 


3589 


1.32 




72Co28Ta 


20 


P63/IUC 




80Ci20V 


20 


2538 


1.00 




65Co35Ta 


20 


P(l3a 




aocrsov 


20 


3461 


1.20 




SOCoSOTa 


20 


P4a/]iiu3 




80Cr20V 


20 


2461 


1.00 


Rfi^^l02 


SOCoSOTa 


20 


Pdda 


20 


80Cr20V 


20 


3431 


1.22 


»S^«U103 


7SCo2SHb 


20 


P69/II11C 




80Cr20V 


20 


2466 


1.00 


»e^0iiio4 


70Co30Mb 


20 


Pd3a 




80Cr20Y 


20 


3388 


1.19 


»fi^Byi05 


70NI30Ta 


20 


U/nu 




80Cr20V 


20 


3193 


1.11 




SOHIBOTa 


20 


S3a 




80Cr20V 


20 


3498 


1.25 




35M165Ta 


20 


U/biui 




80Cr20V 


20 


3201 


1.15 




351li65Ta 


20 


Pd3a 


10 


80Cr20V 


20 


3566 


1.32 


»^0gio9 


75Ni25Kb 


20 


Paaa 




80Cr2ay 


20 


2763 


1.00 




50N1501tb 


20 


S3(i 




80Cr20V 


20 


3519 


1.24 


mwiii 


SONIBONb 


20 


Pd3a 


10 


aocraov 


20 


3578 


1.33 


^«yii2 


60W34Hf 


20 


Ptf3ia 




80Cr20Y 


20 


3216 


1-15 


Kfft0Uii3 


67A133Y 


20 


Pd3a 




80Cr20V 


20 


3143 


1.14 




SOPeSONb 


20 


B3n 




80Cr20V 


20 


3151 


1.10 




SOPeSONb 


20 


PdSa 


10 


80Cr20V 


20 


3166 


1.16 
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(fits) 




<ai) 








(•tX) 


(am) 


(Oe) 


(-) 




— 


— 




— 


— 


— 


SSCriSW 


16 


2365 


1.00 




75NI2SP 


Aa 


20 


lOYOlXOx/Ar 


5 




85CrI5W 


15 


S312 


1.00 




7Slli25F 


Ab 


20 


lOrolXOz/Ar 


6 




85Crl5W 


15 


3427 


1.15 




75H125P 


Ab 


20 








85Crl5W 


15 


27S9 


1.16 




75N1Z5P 


Ab 


20 


10T0lXO3/Ar 


10 




85Crl5W 


16 


3499 


1.16 




75Ni26P 


Am 


45 


lOvolSOVAr 


5 




85Crl5W 


16 


3178 


1.15 




67NI33P 


An 


20 


10ToJS02/Ar 


S 




85Crl5W 


15 


3194 


1.00 




67NI3SP 


Ab 


20 


10T0l2O2/Ar 


5 




85Crl6W 


15 


3381 


1.13 




BTNiSSP 


Ab 


20 


SOrolXOA/Ar 


5 




85Crl5W 


15 


3411 


1.14 




QTNiaSP 


Ab 


20 


SOmlXOa/Ar 


5 




BSCrL&W 


15 


3405 


1.13 




8t»(l20P 


Ab 


20 


10TolXO«/Ar 


5 




89CrL5W 


IS 


34B3 


1.16 




B0N120P 


Ab 


20 


lOvolXNi/Ar 


5 




BSCrlBW 


15 


3404 


1.14 
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